Purpose The purpose of this study was to describe breed, age, gender, and weight distribution of dogs affected with sudden acquired retinal degeneration (SARD) and to investigate whether SARD is more common in small breed dogs. Methods Medical records of dogs diagnosed with SARD confirmed by an electroretinogram were reviewed. Breed, age, gender, and weight were recorded when available. The same data were obtained for dogs with SARD described in the veterinary literature.
INTRODUCTION
Sudden acquired retinal degeneration (SARD) is a disease process which results in sudden, permanent vision loss in affected dogs. Sudden acquired retinal degeneration has previously been reported to be most common in middle-aged to older female spayed dogs. A diagnosis is obtained based on history, normal ophthalmic examination in the acute phase of the disease, and an extinguished electroretinogram (ERG). [1] [2] [3] [4] [5] A possible predisposition for small breed dogs has been suspected and recently documented in a small series of SARD cases (J. Gaarder, personal communication).
From the first reports of this disease process in the veterinary literature, mixed-breed dogs represented 42% of the studied population, and a median age of 10 years was identified, but no breed predisposition was identified at that time. 6 Two additional reports concurred with middleto older-aged female dogs being overrepresented, but no breed predilection was identified for this syndrome. 7, 8 While those reports did not believe any breed was predisposed to this syndrome, other publications found the Miniature Schnauzer, Dachshund, American Cocker Spaniel, Maltese, and Brittany to be overrepresented purebred dogs diagnosed with SARD. 2, 3, 9 Dachshunds were previously reported to represent 22% of the diagnosed cases, but only 4% of the total hospital population. 2 The purpose of this retrospective study is to describe breed, age, gender, and weight distribution of dogs affected with SARD. The study also aims to determine whether SARD is more common in small dogs than large dogs.
MATERIALS A ND ME THODS
Medical records were reviewed from five ophthalmology specialty clinics for cases diagnosed with SARD between 1992 and 2014 based upon history, ophthalmic examination findings, and ERG results. Four of the clinics are located in New York, and one is located in Rhode Island. One ophthalmologist also reviewed cases from his previous clinic located in Alaska. Cases were only included if the diagnosis was made by a board-certified ophthalmologist and confirmed by extinguished retinal function on ERG. Electroretinograms were performed after at least 10 min of dark adaptation using a RetinoGraphics â BPM 100 or 200 model electrodiagnostic system (RetinoGraphics Inc., Norwalk, CT, USA) or the HMsERG VET system â (OcuScience, Henderson, NV, USA). In addition to reviewing records at these facilities, the veterinary literature was reviewed from 1983 to 2013 to identify previously reported cases of SARD. [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] The cases from the veterinary specialty center databases were then combined with the cases reported in the scientific literature, and together constitute the canine population for the present study. Data recorded for each patient included breed along with age, gender, and weight when available.
Statistical analysis
Categorical data were listed as percentages. Continuous data were listed as median and standard deviation. A Fisher's exact test was used to compare proportions. A P value of <0.05 was considered to be statistically significant.
RE SUL TS
A total of 495 dogs were included in this study: 302 dogs from the various ophthalmology practices and 193 dogs from the previously published veterinary literature. Sixty different breeds were represented in this study (Table 1) .
Mixed-breed dogs were the most common (n = 108 dogs, 21.8%), followed by the Dachshund (n = 68, 13.7%), Pug (n = 44, 8.9%), Miniature Schnauzer (n = 39, 7.9%), Maltese (n = 24, 4.8%), Cocker Spaniel (n = 22, 4.4%), Bichon Frise (n = 18, 3.6%), Beagle (n = 16, 3.2%), Brittany (n = 15, 3.0%), and Pomeranian (n = 10, 2.0%). Less commonly diagnosed breeds included: Chihuahua (n = 9, 1.8%), Labrador retriever (n = 8, 1.6%), Miniature Poodle (n = 8, 1.6%), Golden Retriever (n = 6, 1.2%), Shih Tzu (n = 6, 1.2%), West Highland White Terrier (n = 6, 1.2%), and Yorkshire Terrier (n = 6, 1.2% The median age for the dogs in this study was 9 years with a standard deviation of 2.5 years. The youngest dog diagnosed was 10 months old, and the oldest diagnosed case was 16 years old.
Exact weight was reported for 136 dogs. The median weight was 23.8 pounds with a standard deviation of 22 pounds. Approximate weight ranges were provided for sixty-three dogs which were not included when calculating the median weight and standard deviation. The ranges were divided as less than 25 pounds, 25-50 pounds, and greater than 50 pounds. Only 15 of the 197 dogs with weights provided, exact or approximate, were greater than 50 pounds. These 15 cases constituted 7.6% of the population with a recorded weight. There were 120 cases of dogs weighing less than 25 pounds which represented 60.9% of the total diagnosed cases. Sixty-two cases had a recorded weight between 25 and 50 pounds (31.5%).
Of the 495 identified cases, 393 cases had a reported gender. Two hundred and seventeen of the cases were female, 176 were male dogs, and there was no information on gender available for the remaining 102 cases. There was no statistically significant difference between proportions of male versus female dogs (P = 0.120).
DISCUSSION
Sudden acquired retinal degeneration has been previously documented to be overrepresented in middle-aged to older female dogs with a predisposition for mixed-breed dogs. 2, 4, 9 This retrospective study also reports a predisposition for middle-aged to older dogs. However, there was no statistically significant difference in the diagnosis of this disease in females versus males although females were overrepresented. This was based on the 393 dogs for which gender was reported. Although the diagnosis of SARD was not more common in female dogs with statistical significance, this study does follow previous reports of females being overrepresented. This study does show a tendency toward small breed dogs of less than 25 pounds which represented 60.9% of the cases with recorded weights. Dogs weighing less than 50 pounds accounted for 92.4% of the diagnosed cases. While mixed-breed dogs were the most represented breed, the following pure-bred dogs were most commonly affected: Dachshund, Pug, Miniature Schnauzer, Maltese, and Cocker Spaniel. These results are comparable to those found in the study by Montgomery et al. which found the Miniature Schnauzer, Dachshund, American Cocker Spaniel, and Maltese to be the most commonly affected pure-bred dogs. 3 This study cannot discuss any trends in breed shifts over the years as date of diagnosis was not provided for the majority of the cases.
This study did not investigate the history, clinical signs, or diagnostic test results for patients at the time of their diagnosis.
One limitation of this study was that the majority of the cases (n = 270) were localized to the northeast USA, and an additional 32 were from Alaska. With localizing the majority of the cases to a specific area of the USA, there is a possibility to have an overrepresentation of certain breeds based on animals that are popular in that area. The cases collected from the previously published literature were from various states throughout the continental USA including the following: Colorado, Illinois, Iowa, Kansas, Louisiana, Maryland, Massachusetts, Minnesota, New York, North Carolina, Ohio, Oklahoma, Oregon, Pennsylvania, Tennessee, Texas, and Wisconsin. [2] [3] [4] [5] [6] 8, 9, [11] [12] [13] [14] [15] [16] One case report of a middle-aged female mixed-breed dog was obtained from Prince Edward Island. 7 Sixteen cases of various breeds were obtained from an article published from Tokyo.
overall hospital population was the mixed breed at approximately 23.1% of the total population. The second most commonly represented breed was the Yorkshire Terrier at 7% of the total population, followed by the Shih Tzu, Labrador retriever, Chihuahua, and Maltese. Breeds most commonly identified in the study (including the Dachshund, Pug, and Miniature Schnauzer) were not among the ten most common breeds evaluated at this clinic during that time period. Together, these breeds represented less than 5% of the total evaluated cases. Patient population was not available from the other specialty clinics.
Another limitation of this study was incomplete data retrieval for all cases. Weights were not documented for 199 cases, and the ages were not reported for 96 dogs.
Despite the limitations of this study, a predisposition was found toward small breed dogs.
Small breed dogs that are predisposed to certain endocrinopathies might also therefore be predisposed to SARD due to a shared inciting cause or systemic disturbance that remains undetermined at this time.
In conclusion, the breed predisposition of SARD for dogs in this study was similar to that of previous reports identifying the Miniature Schnauzer, Dachshund, American Cocker Spaniel, and Maltese as more frequently diagnosed breeds. 3 This study also went to identify additional small/medium breed dogs that appeared to be more frequently diagnosed with SARD including the Beagle, Bichon Frise, Brittany, Pomeranian, and Pug. There was no statistical significance found between the number of female and male dogs diagnosed with this syndrome which varies from previous reports of female dogs being overrepresented. 7, 8 Smaller dogs of less than 25 pounds appear overrepresented and comprised 61% of the diagnosed cases. Large/giant breed dogs greater than 50 pounds were infrequently diagnosed with this syndrome. Future studies would aim to move forward in identifying additional disease process, clinical signs, and biochemical abnormalities at or around the time of diagnosis of SARD in dogs.
